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(54) METHOD FOR MACHINING MAGNETIC HEAD SLIDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
machining a magnetic head slider, a method for 
improving machining precision. 

SOLUTION: After a thin film magnetic head element 1 
and a dummy resistance film 7 are formed in numbers on 
a wafer in a thin film process, the wafer is cut to form a 
bar containing plural magnetic head sliders 2; then, a 
surface to be polished of the bar is polished by a RLG 
polishing device to accurately form the dimension of the 
thin film magnetic head element 1 . The surface to be 
polished of the bar is further polished by a touch lap 
polishing device 8 and machined into a prescribed 
projected curved surface. In the touch lap polishing 
device 8, the bar fixed on an elastic member 80a is 
pressurized to a polishing plate 81 by the driving force of 
actuators 83a-83c. The dummy resistance film 7 formed 
on the bar is connected to a measuring circuit 89 
through a flexible base board, so that the resistance 
value of the dummy resistance film 7 can be detected 
during the polishing. The control part 88 of the touch lap polish 
the actuators 83a-83c on the basis of the detected resistance 
film 7 by the measuring circuit 89. 




ing device 8 drivingly controls 
value of the dummy resistance 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of processing the bar which is a long member containing at least one 
magnetic-head slider with which the thin film magnetic-head component was formed in each. The 1st 
polish process which presses said bar to the 1st polish plate, without using an elastic member, and grinds 
the predetermined field of said bar, While including the 2nd polish process which grinds further the field 
which pressed the magnetic-head slider of the simple substance cut down from said bar or said bar to the 
2nd polish plate using the elastic member, and was ground by said 1st polish process The processing 
approach of the magnetic-head slider characterized by performing polish control based on the feedback 
information which changes according to the amount of polishes of the magnetic-head slider of said bar 
or said simple substance in said 2nd polish process at least. 

[Claim 2] Said feedback information is the processing approach of the magnetic-head slider according to 
claim 1 characterized by being based on the resistance of the resistance film formed in the magnetic- 
head slider of said bar or said simple substance. 

[Claim 3] The processing approach of the magnetic-head slider according to claim 2 characterized by 
ending polish when said resistance reaches a predetermined value at said 2nd polish process at least. 
[Claim 4] Supporting the magnetic-head slider of said bar or said simple substance further before said 
2nd polish process with the base material which consists of the rigid body The process which connects 
electrically the lead member and said resistance film for detecting the resistance of said resistance film, 
The processing approach of the magnetic-head slider according to claim 2 or 3 characterized by 
including the process which moves the magnetic-head slider of said bar or said simple substance from 
said base material to the maintenance means containing an elastic member. 

[Claim 5] The processing approach of the magnetic-head slider according to claim 4 characterized by 
connecting said resistance film and said lead member by the wirebonding method. 
[Claim 6] The processing approach of the magnetic-head slider according to claim 4 or 5 characterized 
by forming an adsorption means in said base material, and supporting the magnetic-head slider of said 
bar or said simple substance with this adsorption means. 

[Claim 7] The processing approach of a magnetic-head slider given in any 1 of claim 1 characterized by 
making it make an almost parallel shaft rock the magnetic-head slider of said bar or said simple 
substance as a core to the polished surface of said 2nd polish plate at said 2nd polish process thru/or 
claims 6. 

[Claim 8] The processing approach of a magnetic-head slider given in any 1 of claim 1 characterized by 
making it make the shaft which intersects perpendicularly mostly the magnetic-head slider of said bar or 
said simple substance to the polished surface of said 2nd polish plate rock as a core at said 2nd polish 
process thru/or claims 7. 

[Claim 9] The processing approach of a magnetic-head slider given in any 1 of claim 1 characterized by 
performing polish control based on the feedback information which changes according to the amount of 
polishes of said bar also in said 1st polish process thru/or claims 8. 

[Claim 10] It is the approach of processing the bar which is a long member containing at least one 
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magnetic-head slider with which the thin film magnetic-head component was formed in each. While 
including the polish process which presses and grinds the magnetic-head slider of the simple substance 
cut down from said bar or said bar to a polish plate using an elastic member The processing approach of 
the magnetic-head slider characterized by performing polish control in said polish process based on the 
feedback information which changes according to the amount of polishes of the magnetic-head slider of 
said bar or said simple substance. 

[Claim 11] Said feedback information is the processing approach of the magnetic-head slider according 
to claim 10 characterized by being based on the resistance of the resistance film formed in the magnetic- 
head slider of said bar or said simple substance. 

[Claim 12] The processing approach of the magnetic-head slider according to claim 1 1 characterized by 
ending polish at said polish process when said resistance reaches a predetermined value. 
[Claim 13] Said polish process is the processing approach of the magnetic-head slider according to 
claim 1 1 or 12 characterized by to include the process which connects the lead member and said 
resistance film for detecting resistance of said resistance film, and the process which moves the 
magnetic-head slider of said bar or said simple substance from said base material to the maintenance 
means containing an elastic member, supporting the magnetic-head slider of said bar or said simple 
substance with the base material which consists of the rigid body. 

[Claim 14] The processing approach of the magnetic-head slider according to claim 13 characterized by 
connecting said resistance film and said lead member by the wirebonding method. 
[Claim 15] The processing approach of the magnetic-head slider according to claim 13 or 14 
characterized by forming an adsorption means in said base material, and supporting the magnetic-head 
slider of said bar or said simple substance with this adsorption means. 

[Claim 16] The processing approach of a magnetic-head slider given in any 1 of claim 10 characterized 
by making it make an almost parallel shaft rock the magnetic-head slider of said bar or said simple 
substance as a core to the polished surface of said polish plate at said polish process thru/or claims 15. 
[Claim 17] The processing approach of a magnetic-head slider given in any 1 of claim 10 characterized 
by making it make the shaft which intersects perpendicularly mostly the magnetic-head slider of said bar 
or said simple substance to the polished surface of said polish plate rock as a core at said polish process 
thru/or claims 16. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing approach of the magnetic-head slider 

used for a hard disk drive unit etc. 

[0002] 

[Description of the Prior Art] In magnetic recording media, such as a hard disk drive unit, the thin film 
magnetic-head component which performs writing or read-out of magnetic information is carried in the 
magnetic-head slider countered and formed in the recording surface of record media, such as a hard disk. 
The magnetic-head slider has the hexahedron configuration and the slider rail of a pair parallel to the 
whole surface is formed. The front face of a slider rail turns into a field which counters the recording 
surface of a record medium, and is called an air bearing side (or surfacing side), rotation of a record 
medium separates a magnetic-head slider from a record medium slightly by the airstream produced 
between a recording surface and an air bearing side (generally it is said that it rises to surface.) - it is 
like. 

[0003] The thin film magnetic-head component is formed in the end face which shares an air bearing 

side and a ridgeline in a magnetic-head slider. The thin film magnetic-head component contains MR 

(Magneto-Resistive) film from which resistance changes by the external magnetic field, and this MR 

film is formed so that that edge may be located in the same field as an air bearing side. 

[0004] This magnetic-head slider is manufactured according to the following processes as proposed by 

JP,9-180146,A. 

[0005] First, many thin film magnetic-head components are formed according to the thin film process 
which used the photolithography method etc. for the base (wafer) which consists for example, of a 
predetermined ceramic ingredient. Then, the wafer is cut using a dicing saw etc. and each forms the bar 
of the shape of two or more strip of paper containing a magnetic-head slider [ two or more (two or more 
sets) ]. In this way, after carrying out polish processing of the cutting plane of two or more obtained 
bars, a bar is cut and each magnetic-head slider is obtained. 

[0006] the 1st polish process for polish processing of the cutting plane of a bar to process (1) MR film 
into a predetermined dimension generally, and (2) - it consists of two processes of the 2nd polish 
process which forms the air bearing side of the predetermined configuration which grinds further the 
field ground at the 1st polish process, for example, is called crown etc. In addition, crown is the convex 
surface which curved in the extension direction of a slider rail. 

[0007] 1st polish processing is performed by the approach called for example, the RLG (Resistance 
Lapping Guide) grinding method. By the RLG grinding method, the resistance film is formed in the 
location contiguous to MR film etc., and polish control is performed by making the resistance of the 
resistance film accompanying polish into feedback information as proposed by JP,2-95572,A, for 
example. 

[0008] On the other hand, in the 2nd polish processing, polish called the touch lap method, for example 
is performed. The touch lap method differs from the polish processing usual at the point which presses a 
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bar to a polish plate through elastic bodies, such as rubber. The reason using an elastic body is for 
making thrust to the polish plate of a bar into homogeneity covering a polished surface-ed. Moreover, 
the so-called kiss lap method which presses the magnetic-head slider of the simple substance cut down 
from the bar to a polish plate through an elastic body instead of the touch lap method may be used. 
[0009] Conventionally, by these touch lap method and the kiss lap method, feedback control based on 
the resistance of the resistance film formed in the bar (or magnetic-head slider of the simple substance 
cut down from the bar) etc. is not performed, but when fixed time amount has passed since the time of 
polish initiation, polish is ended. 
[0010] 

[Problem(s) to be Solved by the Invention] However, generally, no matter what method [ grinding ] it 
may use, aging of the polish rate resulting from wear of the abrasive grain of a polish plate is not 
avoided. Therefore, by the approach of ending polish when fixed time amount has passed since the time 
of polish initiation, as mentioned above, dispersion in the actual amount of polishes may arise for every 
bar. Dispersion in such an amount of polishes causes dispersion in the configuration of the air bearing 
side of a magnetic-head slider. Moreover, even if it forms MR component in an exact dimension with 
much trouble at the 1st polish process, there is also a problem that the final dimension of MR component 
will vary for dispersion in the amount of polishes in the 2nd polish process. 

[001 1] Although such a problem is solvable by doing frequently the activity (charging activity) which 
embeds an abrasive grain to a polish plate, now, it must suspend equipment frequently and has the 
problem that the operating ratio of equipment will fall sharply. 

[0012] This invention was accomplished in view of this trouble, and the purpose aims at offering the 

processing approach of the small magnetic-head slider of processing dispersion. 

[0013] 

[Means for Solving the Problem] The processing approach of the magnetic-head slider by this invention 
The 1st polish process which presses a bar to the 1st polish plate, without using an elastic member, and 
grinds the predetermined field of a bar, While including the 2nd polish process which grinds further the 
field which pressed the magnetic-head slider of the simple substance cut down from the bar or the bar to 
the 2nd polish plate using the elastic member, and was ground according to the 1st polish process It is 
characterized by performing polish control in the 2nd polish process based on the feedback information 
which changes according to the amount of polishes of the magnetic-head slider of a bar or a simple 
substance at least. 

[0014] According to the processing approach of the magnetic-head slider by this invention, for example, 
in order to form a thin film magnetic-head component in a predetermined dimension, 1st polish 
processing is performed, and in order to form the configuration of an air bearing side in a predetermined 
configuration after that, the 2nd polish process can be performed. In order to perform polish based on 
feedback information in the 2nd polish process at least, it is not concerned with the degree of wear of the 
abrasive grain of a polish plate, but polish of a constant rate is always performed. 
[0015] Moreover, as for the above-mentioned feedback information, it is desirable that it is the 
resistance of the resistance film formed in the magnetic-head slider of a bar or a simple substance. In 
addition, it is desirable to end polish, when this resistance reaches a predetermined value. 
[0016] Moreover, it is desirable to connect the resistance film and a lead member, supporting the 
magnetic head with the base material which consists of the rigid body, and to move the magnetic head 
from a base material to a maintenance means after that (for an elastic member to be included). If it does 
in this way, in the condition that the bar is attached in the elastic member, an approach (for example, the 
wirebonding method) with difficult operation can be performed easily. 

[0017] Moreover, it is desirable to make it make an almost parallel shaft rock the magnetic-head slider 
of a bar or a simple substance as a core to the polished surface of the 2nd polish plate at the 2nd above- 
mentioned polish process. If it does in this way, it will become easy to make the air bearing side of the 
magnetic-head slider of a bar or a simple substance into a convex surface. Furthermore, you may make it 
make the shaft which intersects perpendicularly the magnetic-head slider of a bar or a simple substance 
to the polished surface of the 2nd polish plate rock as a core. If it does in this way, the include angle of 
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the hand of cut of a polish plate and the extension direction of a bar to make can be changed, and it can 
prevent that the blemish prolonged in the fixed direction called a smear to a bar arises. 
[0018] The processing approach of other magnetic-head sliders by this invention It is the approach of 
processing the bar which consists of at least one magnetic-head slider with which the thin film magnetic- 
head component was formed, respectively. While including the polish process which presses and grinds 
the magnetic-head slider of the simple substance cut down from the bar or the bar to a polish plate using 
an elastic member In this polish process, it was made to perform polish control based on the feedback 
information which changes according to the amount of polishes of the magnetic-head slider of a bar or a 
simple substance. 

[0019] Since polish control is performed based on the feedback information which changes according to 
the amount of polishes of the magnetic-head slider of a bar or a simple substance according to the 
processing approach of the magnetic-head slider of this invention, it is not concerned with the degree of 
wear of the abrasive grain of a polish plate, but since polish is performed, only the always same amount 
can form the magnetic-head slider of an exact configuration. 
[0020] 

[Embodiment of the Invention] The structure of a magnetic-head slider where the processing approach 
of the magnetic-head slider which starts the gestalt of operation of this invention with reference to 
drawing 1 thru/or drawing 3 at the [configuration of magnetic-head slider] beginning is applied is 
explained. 

[0021] Drawing 1 expresses the magnetic-head slider 2 with which the processing approach of the 
magnetic-head slider concerning the gestalt of this operation is applied. The magnetic-head slider 2 is 
attached in the point of the actuator arm 3 prepared in the hard disk which is not illustrated. An actuator 
arm 3 moves in the direction x in which it rotates with the driving force of the voice coil motor which is 
not illustrated, and the magnetic-head slider 2 crosses a truck line along with the recording surface of 
record media, such as a hard disk, by this. 

[0022] The magnetic-head slider 2 is a sixth [ about ] page bodily-shape-like block, and it is arranged so 
that the whole surface of them (field by the side of drawing Nakagami) may approach and counter the 
recording surface of a record medium. Parallel two slider rail 2a is formed in the recording surface of 
this record medium, and the field which counters. In case it is referred to as air bearing side (ABS) 2e 
and a record medium rotates, the front face of slider rail 2a carries out slight amount migration so that 
the magnetic-head slider 2 may separate from a recording surface in the opposite direction y with a 
recording surface, and has come to be able to perform fixed path clearance between air bearing side 2e 
and a record medium by the airstream produced between the recording surface of a record medium, and 
air bearing side 2e. 

[0023] The thin film magnetic-head component 1 is formed in the end side (it sets to drawing 1 and is a 
left-hand side side edge side) which shares air bearing side 2e of the magnetic-head slider 2, and a 
ridgeline. 

[0024] Drawing 2 decomposes and expresses the configuration of the thin film magnetic-head 
component 1. Drawing 3 expresses the cross-section structure of the direction of a view where the III-III 
line shown in drawing 1 of the thin film magnetic-head component 1 was met. Reproducing-head 
section la which reproduces the magnetic information by which this thin film magnetic-head component 
1 was recorded on the record medium, and recording head section lb which records magnetic 
information on a record medium are constituted by one. 

[0025] As shown in drawing 2 and drawing 3 , reproducing-head section la has the structure where the 
laminating of an insulating layer 1 1, the lower shielding layer 12, the lower shielding gap layer 13, the 
up shielding gap layer 14, and the up shielding layer 15 was carried out to this order, on 2d of bases of a 
slider 2. Thickness is 2 micrometers - 10 micrometers, and the insulating layer 1 1 is constituted by 
aluminum 203 (alumina). Thickness is 1 micrometer - 3 micrometers, and the lower shielding layer 12 
is constituted by magnetic materials, such as NiFe (ferronickel alloy: permalloy). Thickness is lOnm - 
lOOnm, respectively, and the lower shielding gap layer 13 and the up shielding gap layer 14 are 
aluminum 203. Or it is constituted by A1N (CHITSU-ized aluminum), respectively. Thickness is 1 
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micrometer - 4 micrometers, and the up shielding layer 15 is constituted by magnetic materials, such as 
NiFe. In addition, this up shielding layer 15 also has the function as a lower magnetic pole of recording 
head section lb. 

[0026] Moreover, between the lower shielding gap layer 13 and the up shielding gap layer 14, MR 
(Magneto-Resistive) component lc is laid underground. MR component lc is for reading the 
information written to the record medium, and is arranged at the air bearing side 2e side. MR component 
lc contains the MR film 20 which consists of AMR (Anisotropic Magneto-Resistive) film or GMR 
(Giant Magneto-Resistive) film. In addition, the AMR film has the monolayer structure containing the 
magnetic layer which consists of NiFe. The GMR film has the multilayer structure containing the non- 
magnetic metal layer which consists of a ferromagnetic layer which consists of others (iron cobalt alloy), 
for example, CoFe, for example, the antiferromagnetism layer which consists of MnPt (manganese 
platinum alloy), and Cu (copper). [ layer / soft magnetism ] 

[0027] As shown in drawing 2 , the magnetic-domain control film 30a and 30b which consists of a hard 
magnetic material is formed in the both sides in the truck cross direction (x in drawing direction) of the 
MR film 20. These magnetic-domain control film 30a and 30b is for suppressing generating of a 
Barkhausen noise by impressing the bias field of the fixed direction to the MR film 20. The lead layers 
33a and 33b of the pair arranged so that it may counter on both sides of the MR film 20 in the truck 
cross direction are electrically connected to the MR film 20, respectively. These lead layers 33a and 33b 
consist of a tantalum (Ta), and are formed, respectively between the lower shielding gap layer 13 and 
the up shielding gap layer 14. The lead layers 33a and 33b are extended toward air bearing side 2e and 
the opposite side, respectively, and are electrically connected to the output terminals 33c and 33d 
formed on the up shielding gap layer 14 at the predetermined pattern through opening which was formed 
in the up shielding gap layer 14 and which is not illustrated. 

[0028] it was shown in drawing 3 -- as - recording head section lb - for example, the up shielding 
layer 15 top - aluminum 203 etc. ~ it has the record gap layer 41 with a thickness of 0.1 micrometers - 
0.5 micrometers it is thin from an insulator layer. This record gap layer 41 has opening 41a in the 
location corresponding to the core of the thin film coils 43 and 45 mentioned later. On this record gap 
layer 41, the wrap photoresist layer 44 is formed through the photoresist layer 42 with a thickness of 1.0 
micrometers - 5.0 micrometers, respectively in the thin film coil 43 with a thickness of 1 micrometer - 3 
micrometers and this. On this photoresist layer 44, the wrap photoresist layer 46 is formed, respectively 
in the thin film coil 45 with a thickness of 1 micrometer - 3 micrometers and this. 
[0029] On the record gap layer 41 and photoresist layers 42, 44, and 46, the up magnetic pole 47 with a 
thickness of about 3 micrometers it is thin from the magnetic material which has high saturation 
magnetic flux density, such as NiFe or FeN (nitriding iron), is formed. Besides, through opening 41a of 
the record gap layer 41 prepared corresponding to the core of the thin film coils 43 and 45, the section 
magnetic pole 47 touches the up shielding layer 15, and is connected magnetically. Although not besides 
illustrated by drawing 2 and drawing 3 on the section magnetic pole 47, it is aluminum 203, for 
example. It is formed so that an overcoat layer with a thin thickness of 20 micrometers - 30 micrometers 
may cover the whole. Thereby, this recording head section lb produces magnetic flux according to the 
current which flows in the thin film coils 43 and 45 between the up shielding layers 15 and the up 
magnetic poles 47 which are a lower magnetic pole, by the magnetic flux produced near the record gap 
layer 41, magnetizes a record medium and records information. 

[0030] Such a thin film magnetic-head component 1 of structure acts as follows. That is, by passing a 
current in the thin film coils 43 and 45 of recording head section lb, the magnetic flux for writing is 
generated and information is recorded on a record medium. Moreover, the information currently 
recorded on the record medium is read by detecting a resistance change according a sense current to the 
signal field from a sink and a record medium on the MR film 20 of reproducing-head section la. 
[0031] Two polish processes are included by the processing approach of the magnetic-head slider 
concerning the gestalt of [polish equipment] book operation. At the 1st polish process, using the so- 
called RLG grinding method, the polished surface-ed of a bar 5 is ground until MR height (distance 
from an air bearing side to the maximum far edge of the MR film 20) of the MR film 20 of the thin film 
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magnetic-head component 1 serves as desired value. At the 2nd polish process, the convex surface 
which grinds further the field ground at the 1st polish process using the so-called touch lap method, for 
example, is called crown is formed. 

[0032] First, the RLG polish equipment used at the 1st polish process and the touch lap polish 
equipment used at the 2nd polish process are explained. 

[0033] <RLG polish equipment drawing 4 is drawing showing the basic configuration of RLG polish 
equipment 6, and drawing 5 is drawing which expands and expresses the important section. RLG polish 
equipment 6 has the 1st holder 60 of the long configuration holding a bar 5, the polish plate 61 which 
buried the diamond abrasive grain on the front face of the disk which consists of Sn (tin), and was 
formed in it of ******, and the polish plate drive 62 made to rotate the polish plate 61 . Three actuators 
63a, 63b, and 63c which press a bar 5 to the polish plate 61 are formed in the field [ in which the bar 5 
of the 1st holder 60 was attached ], and opposite side. The polish plate drive 62 and Actuators 63a, 63b, 
and 63c are controlled by the control section 65 which consists of a CPU (central processing unit). 
[0034] Two notching 60a and 60b is formed in the location which divides this 1st holder 60 into three 
equally at a longitudinal direction, and the curve of the 1st holder 60 is attained in the bending direction 
by this notching 60a and 60b at the 1st holder 60. Actuators 63a, 63b, and 63c press each part carried out 
by 3 ****s of the notching 60a and 60b of the 1st holder 60. 

[0035] As shown in drawing 5 , five dummy resistor film 7 is formed in the bar 5 at fixed spacing at the 
longitudinal direction of a bar 5. The dummy resistor film 7 is resistance film with the almost same 
configuration as the MR film 20 ( drawing 3 ) of the thin film magnetic-head component 1, and is 
connected to the measuring circuit 64 through the flexible substrate which is not illustrated. The dummy 
resistor film 7 is formed in the end face which shares the polished surface-ed (namely, an air bearing 
side and the becoming field) and ridgeline of the magnetic-head slider 2 like the thin film magnetic-head 
component 1, the dimension of the dummy resistor film 7 becomes small with polish of a polished 
surface-ed, and the resistance changes. Based on the change in resistance of the dummy resistor film 7, a 
control section 65 covers the longitudinal direction in a bar 5 by driving three actuators 63a, 63b, and 
63c, and is pressed against the polish plate 61 by the equal pressure. Since this RLG polish equipment is 
the well-known thing indicated by JP,10-7231,A, JP,1 1-863,A, etc., detail explanation is omitted about 
the concrete example of an equipment configuration. 

[0036] <Touch lap polish equipment> drawing 6 is drawing showing the basic configuration of touch 
lap polish equipment 8. Touch lap polish equipment 8 is equipped with the polish plate drive 82 which 
carries out the rotation drive of the 2nd holder 80 which is a long member holding a bar 5, the polish 
plate 81 which buried the diamond abrasive grain on the front face of the disk which consists of Sn, and 
was formed in it of ******, and this polish plate 81. Elastic member 80a which consists of rubber is 
prepared in the side holding the bar 5 of the 2nd holder 80, and adhesion immobilization of the bar 5 is 
carried out at elastic member 80a. This elastic member 80a is for contacting a bar 5 to the polish plate 81 
equally covering that polished surface-ed. 

[0037] Furthermore, the actuators 83a, 83b, and 83c with which touch lap polish equipment 8 presses a 
bar 5 to the polish plate 81, The elevator style 84 which moves a bar 5 in the direction (direction shown 
by the drawing Nakaya mark C) approached and estranged to the polish plate 81, The sliding mechanism 
85 to which a bar 5 is moved in accordance with radial [ of the polish plate 81 ] (direction shown by the 
drawing Nakaya mark D), It has the rocking device 86 in which predetermined include-angle (for 
example, **20 degrees C) rotation of the bar 5 is carried out around the shaft A almost parallel to a 
polished surface, and the rotation device 87 in which predetermined include-angle rotation of the bar 5 is 
carried out around the shaft B almost parallel to a polished surface. These actuators 83a, 83b, and 83c, a 
sliding mechanism 85, the rocking device 86, and the rotation device 87 are controlled by the control 
section 88 which consists of a CPU. 

[0038] Actuators 83a, 83b, and 83c press the longitudinal direction end section, the center section, and 
the other end of the 2nd holder 80 to the polish plate 81, respectively. A sliding mechanism 85 continues 
and moves the 2nd holder 80 to inner circumference from the periphery of polished surface 81a of the 
polish plate 81, as shown in drawing 7 , and it contacts a bar 5 to the whole polished surface 81a at 
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homogeneity. Moreover, the rocking device 86 is for a predetermined include angle to carry out both- 
way rocking of the 2nd holder 80 around the shaft [ almost parallel to polished surface 81a and ] A 
almost parallel to the longitudinal direction of a bar 5, as shown in drawing 7 , and thereby, it is carried 
out as [ turn into / the polished surface-ed of a bar 5 / convex surfaces (for example, crown etc.) ]. It 
prevents that the blemish (the so-called smear) which the include angle of the extension direction of a 
bar 5 was changed to the hand of cut of polished surface 81a, and met the polished surface-ed of a bar 5 
in the hand of cut of the polish plate 81 produces the rotation device 87 when a predetermined include 
angle carries out both-way rotation of the 2nd holder 80 around the shaft B almost perpendicular to 
polished surface 81a. 

[0039] In addition, the sliding mechanism 85 is constituted so that the both-way migration may be 
repeated, until it will start both-way migration of the 2nd holder 80 and will receive the stop signal from 
a control section 88, if the start signal of operation from a control section 88 is received. Similarly, the 
rocking device 86 and the rotation device 87 are constituted so that the both-way rocking (or both-way 
rotation) may be repeated, until it will start both-way rocking (or both-way rotation) in predetermined 
include-angle within the limits and will receive the stop signal from a control section 88, if the start 
signal of operation from a control section 88 is received. 

[0040] It is connected to the measuring circuit 89 through the flexible substrate 95 ( drawing 1 1 ), the 
above 7, for example, five dummy resistor film, formed in the bar 5. A control section 88 drives 
Actuators 83a, 83b, and 83c based on the resistance of the dummy resistor film 7 detected by the 
measuring circuit 89, and the amount of polishes of a bar 5 covers the longitudinal direction, and it is 
made to become equal. 

[0041] [Manufacture approach of magnetic-head slider] drawing 8 is a flow chart showing the 
manufacture approach of a magnetic-head slider including the processing approach of the magnetic-head 
slider concerning the gestalt of this operation. Moreover, drawing 9 is a perspective view for every 
process for explaining the manufacture approach of the magnetic-head slider shown in drawing 8 . First, 
as shown in drawing 9 (A), many thin film magnetic-head components 1 and dummy resistor film 7 are 
formed in the about 3 inches wafer 4 which consists of aluminum 203 and TiC according to a thin film 
process (S10). 

[0042] Here, the thin film process which forms the thin film magnetic head etc. is briefly explained with 
reference to drawing 2 and drawing 3 . 

[0043] first, the above-mentioned wafer 4 top - the sputtering method etc. - aluminum 203 etc. - the 
insulator layer 1 1 which consists of an insulating material is formed. Subsequently, the lower shielding 
layer 12 which consists of magnetic materials, such as NiFe, is alternatively formed by the sputtering 
method on an insulator layer 11. Then, it is aluminum 203 for example, by the sputtering method on the 
lower shielding layer 12. The lower shielding gap layer 13 of high insulation is formed by forming the 
film and heating this. 

[0044] Next, after forming the cascade screen for forming the MR film 20 for example, by the sputtering 
method on the lower shielding gap layer 13, a photoresist pattern is alternatively formed on it. A cascade 
screen is etched by ion milling by using this photoresist pattern as a mask after it, for example, the MR 
film 20 which has a predetermined flat-surface configuration and size is formed. Next, the magnetic- 
domain control film 30a and 30b and the lead layers 33a and 33b are formed for example, by the 
sputtering method on the lower shielding gap layer 13 at each. 

[0045] Next, the up shielding gap layer 14 as well as the lower shielding gap layer 13 is formed on the 
lower shielding gap layer 13, the MR film 20, and the lead layers 33a and 33b. The up shielding layer 15 
is alternatively formed for example, by the sputtering method on the up shielding gap layer 14 after it. 
[0046] the it top after forming the up shielding layer 15 - for example, the sputtering method 
aluminum 203 etc. - the record gap 41 which consists of an insulating material is formed. After it, on 
the record gap 41, a photolithography technique is used and a photoresist 42 is formed alternatively. 
Subsequently, the thin film coil 43 is alternatively formed by plating or the sputtering method on a 
photoresist 42. Then, on a photoresist 42 and the thin film coil 43, like a photoresist 42, a photoresist 44 
is formed alternatively and the thin film coil 45 as well as the thin film coil 43 is alternatively formed on 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/19/2004 



Page 7 of 12 



it. Furthermore, a photoresist 46 is alternatively formed like a photoresist 42 on a photoresist 44 and the 
thin film coil 45. 

[0047] After forming a photoresist 46, the record gap 41 is etched partially and opening 41a is formed 
near the core of the thin film coils 43 and 45. The up magnetic pole 47 which consists of magnetic 
materials, such as NiFe or FeN, is formed by the sputtering method on the record gap 41 and 
photoresists 44 and 46 after it. Then, a part of record gap 41 and up shielding layer 15 are etched by the 
ion milling method by using the up magnetic pole 47 as a mask. It is aluminum 203 for example, by the 
sputtering method after it and on the up magnetic pole 47. The becoming overcoat (not shown) is 
formed. 

[0048] Thus, as shown in drawing 9 (A), many thin film magnetic-head components 1 are formed on a 
wafer 4 ( drawing 9 (A) shows only a single tier). 

[0049] Then, a dicing saw cuts a wafer 4 in the shape of a strip of paper, and many bars 5 are obtained 
(SI 2). As shown in drawing 9 (B), each bar 5 contains two or more magnetic-head sliders 2 with which 
it was alike with sliders, respectively and at least one thin film magnetic-head component 1 was formed. 
Moreover, the above-mentioned dummy resistor film 7 is arranged at fixed spacing at the bar 5. 
[0050] Next, as shown in drawing 9 (C), adhesives are used for the 1st holder 60 and adhesion 
immobilization of the air bearing side of a bar 5, the becoming field (the sign S in drawing shows), and 
the field of the opposite side is carried out. in addition - drawing 9 (C) - the 1st holder 60 - one BA- 
although 5 is fixed, two or more bars 5 may be fixed so that it may become parallel mutually. Then, the 
flexible substrate and the dummy resistor film 7 linked to a measuring circuit 64 which are not 
illustrated are connected for example, by the wirebonding method, and the resistance of the dummy 
resistor film 7 enables it to measure in a measuring circuit 64 (SI 3). Then, the 1st [ using the RLG 
processing machine 6 ] polish processing is started (SI 4). 

[0051] Drawing 10 is drawing showing the polish process of the bar 5 by RLG polish equipment 6. 
First, while pushing a bar 5 against the polish plate 61 by predetermined thrust, the polish plate 61 is 
rotated, and polish of a bar 5 is started (SI 00). Next, a control section 65 reads the detection value of 
resistance of the dummy resistor film 7 by the measuring circuit 64, whenever predetermined time 
amount (for example, 5-10 seconds) passes (SI 02, SI 04). Furthermore, a control section 65 computes 
the inclination of a bar 5 from each resistance detection value of five dummy resistor film 7 (SI 06), and 
drives Actuators 63a, 63b, and 63c that the inclination should be amended (SI 08). 
[0052] A control section 65 converts a resistance detection value into MR height, and if it is a value 
more than the threshold Rth as compared with the predetermined threshold Rth (target MR height) 
(SI 10) (step SI 10;Y), polish by RLG polish equipment 6 will be ended (SI 12). On the other hand, if 
MR height reduced property of a resistance detection value is under the threshold Rth (step SI 10; N), it 
will return to step SI 02 again, and polish processing will be continued further. In addition, the method 
of converting a resistance detection value into MR height, and performing polish control is proposed by 
Japanese Patent Application No. No. 31 1076 [ nine to ]. 

[0053] After the 1st polish process (step S14 of drawing 8 ) by the RLG grinding method is completed, 
the wire W which has connected a flexible substrate (not shown) and the dummy resistor film 7 of a bar 
5 is removed. After removing a wire, a bar 5 is removed from the 1st holder 60 (SI 6). 
[0054] Then, in order to progress to the 2nd polish process, connection with the flexible substrate 95 and 
the dummy resistor film 7 of a bar 5 which were connected to the measuring circuit 89 of touch lap 
polish equipment 8 is made, and a bar 5 is fixed to the 2nd holder 80 (SI 8). The connection which used 
the wirebonding method here where a bar 5 is fixed to elastic member 80a of the 2nd holder 80 is 
difficult (in order that a supersonic wave may decline by elastic member 80a). Then, after once holding 
a bar 5 with adsorption fixture 90 with the 2nd another holder 80 and connecting the dummy resistor 
film 7 and the flexible substrate 95 of a bar 5 using the wirebonding method, he is trying to move a bar 5 
to the 2nd holder 80 here. 

[0055] Drawing 1 1 is a perspective view for every process for explaining connection of the dummy 
resistor film 7 of a bar 5. The adsorption fixture 90 is the block formed with the rigid body which does 
not contain an elastic member, and has the adsorption side 91 holding one bar 5. The adsorption hole 93 
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( drawing 1 1 (C)) is formed in this adsorption side 91 at the single tier, and each adsorption hole 93 is 
connected with the common pipe 92. Bulb 92a is prepared in this pipe 92, and closing motion of bulb 
92a can perform adsorption and adsorption discharge of one bar 5. 

[0056] First, as shown in drawing 1 1 (A), adsorption maintenance of the bar 5 is carried out with the 
adsorption fixture 90 by contacting the polished surface-ed of a bar 5 (an air bearing side and becoming 
field) to the adsorption side of the adsorption fixture 90, and opening bulb 92a. Next, the dummy 
resistor film 7 of a bar 5 and the predetermined pattern part 96 on the flexible substrate 95 attached in 
the 2nd attachment component 80 are connected by the wirebonding method. That is, melting of the part 
for the both ends of the wire W which consists of Au(gold), for example is carried out with a supersonic 
wave, and it fixes into the dummy resistor film 7 and the pattern part 96, respectively. Since it is held 
with the adsorption fixture 90 with which a bar 5 consists of the rigid body, a supersonic wave does not 
decline. In addition, in drawing 1 1 , although one wire W is connected to each dummy resistor film 7 at 
a time, two wires W may be connected to the both ends (it can set to the longitudinal direction of a bar) 
of each dummy resistor film 7. 

[0057] Next, as shown in drawing 1 1 (B), the 2nd attachment component 80 is pressed against the bar 5 
held at the adsorption fixture 90. Since elastic member 80a of the 2nd attachment component 80 is 
adhesive, adhesion maintenance of the bar 5 is carried out by elastic member 80a. Then, as shown in 
drawing 1 1 (C), while closing bulb 92a of the adsorption fixture 90 and canceling adsorption, the 2nd 
attachment component 80 is made to estrange from the adsorption fixture 90, and a bar 5 is moved from 
the adsorption fixture 90 to the 2nd attachment component 80. Thus, it becomes detectable by the 
measuring circuit 89 about resistance of the dummy resistor film 7. 

[0058] Then, the 2nd polish process by the touch lap grinding method is performed (step S20 of drawing 
8 ). Drawing 12 is a flow chart showing the 2nd polish process. First, while pushing against the polish 
plate 81 the bar 5 held at the 2nd holder 80 by predetermined thrust, the drive of the polish plate rolling 
mechanism 82 is started, and this starts polish actuation of a bar 5 (S200). To coincidence, a control 
section 88 also starts the drive of a sliding mechanism 85, the rocking device 86, and the rotation device 
87. 

[0059] Next, a control section 88 reads the resistance of the dummy resistor film 7 detected by the 
measuring circuit 89 to predetermined every time amount (for example, 5-10 seconds) (S202, S204). 
Then, the inclination of a bar 5 is computed, for example from the resistance detection value of five 
dummy resistor film 7 (S206), and Actuators 63a, 63b, and 63c are driven that the inclination should be 
amended (S208). 

[0060] Then, a control section 88 converts a resistance detection value into MR height, and polish will 
be ended if it is a value more than the threshold Rth as compared with the predetermined threshold Rth 
(target MR height) (S210) (step S210;Y) (S212). On the other hand, if MR height reduced property of a 
resistance detection value is under the threshold Rth (step S210; N), it will return to step S202 again, 
and polish processing will be continued further. 

[0061] After the 2nd polish process (step S20 of drawing 8 ) is completed, the wire W which has 
connected the flexible substrate 95 with the dummy resistor film 7 is removed. After removing Wire W, 
a bar 5 is removed from the 2nd holder 80 (S22). 

[0062] Then, as shown in drawing 13 (A), slider rail processing of a bar 5 is performed using the 
photolithography method (S24). That is, 2g of slots is formed in the center section of the magnetic-head 
slider 2 contained in a bar 5. In addition, the above-mentioned dummy resistor film 7 ( drawing 12 ) of 
the magnetic-head slider 2 mostly arranged in the center section is removed by formation of 2g of this 
slot. In each magnetic-head slider 2, the part of the both sides which faced across 2g of slots is set to 
slider rail 2a, and the front face of the slider rail 2a is set to air bearing side 2e. After slider rail 
formation, as shown in drawing 13 (B), a bar 5 is cut using a dicing saw, and the magnetic-head slider 2 
is separated (S26). Thus, the magnetic-head slider 2 is obtained. 

[0063] In addition, the following approaches are also possible although he is trying for air bearing side 
2e to become a convex surface with the gestalt of this operation by making the 2nd holder 80 rock 
around the shaft [ almost parallel to polished surface 81a and ] A almost parallel to the extension 
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direction of a bar 5 ( drawing 7 ). That is, if a very small blemish is formed in fields other than air 
bearing side 2e of the magnetic-head slider 2, since the magnetic-head slider 2 will curve under the 
effect of the residual stress produced in the magnetic-head slider 2, air bearing side 2e can be made into 
a convex surface as a result. Since this approach is indicated by patent No. 2859468, it omits detail 
explanation. 

[0064] Here, the polish plate 61 of RLG polish equipment 6 corresponds to one example of "the 1st 
polish plate" in this invention. Moreover, the polish plate 81 of touch lap equipment 8 corresponds to 
one example of "the 2nd polish plate" in this invention. Furthermore, the 2nd holder 80 corresponds to 
one example of the "maintenance means" in this invention, and elastic member 80a of the 2nd holder 80 
corresponds to one example of the "elastic member" in this invention. Moreover, a measuring circuit 89 
corresponds to one example of the "detection means" in this invention, and the pattern section 96 of the 
flexible substrate 95 corresponds to one example of the "lead member" in this invention. Furthermore, 
the adsorption fixture 90 corresponds to one example of the "base material" in this invention, and the 
adsorption hole 93, a pipe 92, and bulb 92a correspond to one example of the "adsorption means" in this 
invention. 

[0065] The example of the configuration of touch lap equipment 8 is explained to the [example of touch 
lap equipment] last. 

[0066] Drawing 14 is drawing showing the appearance of touch lap equipment 8. Touch lap equipment 8 
has the base 800 of a rectangular parallelepiped configuration, and the side frame 801 set up by the top 
face of the base 800, and the polish plate 81 mentioned above is formed in the top face of the base 800 
pivotable. The movable slide object 850 is supported along with polished surface 81a of the polish plate 
81 by the side frame 801. 

[0067] The slide object 850 is held possible [ sliding ] with the rail 851 of the parallel pair formed in the 
side frame 801. The feed screw 852 is formed between rails 851, and this feed screw 852 is engaging 
with the female screw which was formed in the slide object 850 and which is not illustrated. By carrying 
out the rotation drive of the feed screw 852 by the motor for a slide (not shown) attached in the side 
frame 802, the slide object 850 moves horizontally along with a rail 851. These devices to which 
horizontal migration of the slide object 850 is carried out are equivalent to the sliding mechanism 85 in 
drawing 6 . 

[0068] The slide object 850 consists of a rise-and-fall object 840 held possible [ rise and fall ] at the 
slide base 855 supported with the rail 851, and its slide base 855. The guide rail 856 extended up and 
down is formed in the slide base 855, and it is engaged possible [ sliding of the interior of a proposal-ed 
(not shown) formed in the guide rail 841 at the rise-and-fall object 840 ]. Moreover, as shown in 
drawing 14 , the feed screw 842 extended in parallel with a guide rail 841 is formed in a slide base 855, 
and this feed screw 842 is engaging with the female screw (not shown) formed in the rise-and-fall object 
840. If a feed screw 842 is rotated by the motor for rise and fall (not shown) carried in the slide base 
855, the rise-and-fall object 840 will go up and down along with a guide rail 841. These devices that 
carry out the rise-and-fall drive of the rise-and-fall object 840 are equivalent to the elevator style 84 in 
drawing 6 . 

[0069] Drawing 15 is a perspective view showing the rise-and-fall object 840. The rise-and-fall object 
840 consists of a rotation object 870 held rotatable in a horizontal plane through a radial bearing 842 at 
the rise-and-fall base 841 and its rise-and-fall base 845 (namely, in a field parallel to the polish plate 81). 
The rotation object 870 has the retaining ring 871 fixed to the inner ring of spiral wound gasket 843 of a 
radial bearing 842, and as the drawing Nakaya mark Rl showed this retaining ring 871 in the horizontal 
plane by the motor for rotation and gear train which were carried in the rise-and-fall object 840 and 
which are not illustrated (to namely, surroundings of the shaft B prolonged in the direction of a vertical), 
the rotation drive only of the predetermined include-angle range is carried out. These devices in which 
the rotation object 870 is rotated are equivalent to the rotation device 87 in drawing 6 . 
[0070] The frame upright 872 for holding the below-mentioned rocking object 860 rockable is 
perpendicularly set up by the top face of a retaining ring 871. A frame upright 872 has the back wall 874 
which connects the parallel side attachment wall 873 of the pair extended from on a retaining ring 871 to 
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the vertical upper part, and the side attachment wall 873 of this pair, and is formed in the shape of [ of 
KO ] a typeface by top surface view. The support pin 875 of the pair extended horizontally is formed in 
the part of the side attachment wall 873 of a pair which faces mutually, respectively, and the rocking 
object 860 is supported by the support pin 875 rockable. 

[0071] The rocking object 860 is rectangular plate-like part material, and the below-mentioned actuators 
830a, 830b, and 830c are attached in the whole surface. Moreover, the piece 861 of engagement of the 
pair which engages with the support pin 875 of the above-mentioned pair is attached in the end total of 
the rocking object 60. The rocking object 860 is rocked to the surroundings of the support pin 875, i.e., 
the surroundings of the shaft A prolonged horizontally, by predetermined include-angle within the limits 
according to the motor 862 for rocking attached in the frame upright 872, and the feed screw device 
which is not illustrated. These devices for rotating the rocking object 860 are equivalent to the rocking 
device 86 in drawing 6 . 

[0072] Actuators 830a, 830b, and 830c are constituted so that the rectilinear-propagation drive of the 
plungers 831a, 831b, and 831c may be carried out by making a piezoelectric device etc. into a driving 
source, respectively. Actuators 830a, 830b, and 830c are installed horizontally, and they are arranged so 
that the migration direction of each plunger 831a, 831b, and 831c may become in the direction of a 
vertical. The slip blocks 832a, 832b, and 832c prepared movable along the front face of the rocking 
object 860 through the linear guide etc. are attached in the lower limit section of Plungers 831a, 831b, 
and 831c. Furthermore, each is connected with these slip blocks 832a, 832b, and 832c for the 
longitudinal direction end section, the above-mentioned above-mentioned center section, and the above- 
mentioned above-mentioned many-items section of the 2nd holder 80 of the 2nd holder 80 through the 
link levers 833a, 833b, and 833c. 

[0073] Actuators 830a, 830b, and 830c are independently driven by the control section 88 ( drawing 6 ), 
respectively. Actuators 830a, 830b, and 830c can make the 2nd holder 80 incline by changing the 
amount of protrusions of each plunger mutually, as for example, the drawing destructive line E showed 
now. These devices for driving the 2nd holder 80 possible [ an inclination ] correspond to the actuators 
83a, 83b, and 83c in drawing 6 . 

[0074] Actuation of the touch lap equipment explained above is explained with reference to drawing 14 . 
The installation to the 2nd holder 80 of a bar 5 moves the slide object 850 to the location (for example, 
left-hand side of the base 800) distant from the polish plate 81, and where the rise-and-fall object 840 is 
dropped, for example, it is performed. An operator makes adhesion to the 2nd holder 80 of a bar 5, and 
connection with the flexible substrate 95 ( drawing 12 ) and the dummy resistor film 7 using the tool of 
dedication. After attaching a bar 5 in the 2nd holder 80, raise the rise-and-fall object 840, subsequently 
the slide object 850 is made to slide, and the 2nd holder 80 is moved to the upper part of the polish plate 
81 . Next, the rise-and-fall object 840 is dropped until the bar 5 held at the 2nd holder 80 contacts 
polished surface 81a of the polish plate 81. 

[0075] Then, while driving Actuators 830a, 830b, and 830c and pressing a bar 5 to the polish plate 81, 
rotation of the polish plate 81 is started. By detecting resistance of the dummy resistor film 7 of a bar 5, 
and carrying out drive control of the actuators 830a, 830b, and 830c based on this resistance detection 
value, the control section of touch lap equipment covers that longitudinal direction, and presses a bar 5 
to the polish plate 8 1 by equal thrust. 

[0076] On the other hand, both-way migration in the predetermined successive range of the slide object 
850, the both-way rotation in predetermined include-angle within the limits of the rotation object 870 
( drawing 15 ), and both-way rocking in predetermined include-angle within the limits of the rocking 
object 860 are mostly started to coincidence with rotation initiation of the polish plate 81. A bar 5 goes 
back and forth between the periphery section of polished surface 81a of the polish plate 81, and the inner 
circumference sections with the reciprocating motion of the slide object 850. Moreover, it is prevented 
that the blemish extended in the fixed direction which the include angle of the hand of cut of the polish 
plate 81 and the extension direction of a bar 5 to make changes, and is called a smear to a bar 5 by 
rotation of the rotation object 860 arises. Moreover, the field used as the air bearing of a bar 5 can be 
made into a convex surface with rocking of the rocking object 860. 
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[0077] As explained beyond [the effectiveness by the gestalt of operation], since it was made to perform 
feedback control based on the change in resistance of the dummy resistor film 7, unlike the case where 
polish control based on time amount like before is performed, with the gestalt of this operation, it 
becomes possible also in the process of not only RLG polish but touch lap polish to always perform 
fixed polish irrespective of the wear condition of the abrasive grain of the polish plate 81. Therefore, the 
slider rail of an exact configuration can be formed. Moreover, it is prevented that MR height of the MR 
film 20 of the thin film magnetic-head component 1 correctly formed by RLG polish changes a lot by 
touch lap polish. 

[0078] Moreover, where a bar 5 is once held with the adsorption fixture 90, a bar 5 and the flexible 
substrate 95 are connected, and he is trying to move a bar 5 from the adsorption fixture 90 to the 2nd 
holder 80 after that with the gestalt of this operation. Therefore, where a bar 5 is fixed to elastic member 
80a, an approach (for example, the wirebonding method) with difficult operation can be performed 
easily. 

[0079] In addition, with the gestalt of this operation, since it was made to carry out predetermined 
include- angle rocking of the bar 5 held with the 2nd holder 80 around the shaft [ almost parallel to 
polished surface 81a and ] A parallel to the longitudinal direction of a bar ( drawing 7 ), it becomes easy 
to incurvate the air bearing side of a magnetic-head slider to convex. Moreover, since it was made to 
make the shaft B ( drawing 7 ) which intersects perpendicularly mostly the bar 5 held with the 2nd 
holder 80 to polished surface 81a rock as a core, the include angle of the hand of cut of the polish plate 
81 and the extension direction of a bar 5 to make can be changed, and it can prevent that the blemish 
(the so-called smear) prolonged in the fixed direction to a bar 5 arises. 

[0080] As mentioned above, although the gestalt of operation was mentioned and this invention was 
explained, this invention is not limited to the gestalt of this operation, and various deformation is 
possible for it. For example, although touch lap polish ground in the 2nd polish process, holding a bar 
using an elastic member is performed with the gestalt of the above-mentioned operation, kiss lap polish 
which grinds a magnetic-head slider simple substance instead of touch lap polish, using and holding an 
elastic member may be performed. 

[0081] Moreover, the thin film magnetic-head component 1 is not limited to what used the AMR film 
and the GMR film, but other MR film (for example, TMR (Tunnel-type Magneto-Resistive) film) may 
be used for it. Moreover, a thin film magnetic-head component may be a head only for playbacks, or a 
head only for records. 
[0082] 

[Effect of the Invention] Since it was made to perform polish control based on the feedback information 
which changes according to the amount of polishes of the magnetic-head slider of a bar or a simple 
substance in the polish process which presses a bar to a polish plate using an elastic member according 
to the processing approach of a magnetic-head slider given in any 1 of claim 1 thru/or claims 17 as 
explained above, it is not concerned with the degree of wear of the abrasive grain of a polish plate, for 
example, but polish of an always exact amount is performed. Therefore, when the configuration of the 
air bearing side of a magnetic-head slider can be formed correctly, the effectiveness that dispersion in 
the dimension of the thin film magnetic-head component formed in the end face of a magnetic-head 
slider can be reduced is done so. 

[0083] Moreover, according to the processing approach of a magnetic-head slider given in any 1 of the 
processing approach of a magnetic-head slider given in any 1 of claim 4 thru/or claims 9 or claim 13 
thru/or claims 17 Since a lead member is connected with the resistance film and the magnetic-head 
slider of the bar or a simple substance was moved from the base material to the maintenance means 
containing an elastic member, supporting the magnetic-head slider of a bar or a simple substance with 
the base material which consists of the rigid body A bar does so the effectiveness that an approach (for 
example, the wirebonding method) with difficult operation can be easily performed now, after having 
been supported by the elastic member. 

[0084] In addition, according to the processing approach of a magnetic-head slider given in any 1 of the 
processing approach of a magnetic-head slider given in any 1 of claim 5 thru/or claims 9 or claim 14 
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thru/or claims 17 Since an adsorption means is formed in a base material and the magnetic-head slider of 
a bar. or a simple substance was supported with this adsorption means, while being able to ensure 
support of a bar (or magnetic-head slider of a simple substance), the effectiveness that moving of the bar 
to a maintenance means becomes easy is done so. 

[0085] Moreover, according to the processing approach of the processing approach of a magnetic-head 
slider given in any 1 of claim 7 thru/or claims 9, claim 16, or a magnetic-head slider according to claim 
17, since it was made to make an almost parallel shaft rock the magnetic-head slider of a bar or a simple 
substance as a core to a polished surface, the effectiveness that it becomes easy to make the air bearing 
side of a bar into predetermined convex surfaces (for example, crown etc.) is done so. 
[0086] Moreover, according to the processing approach of a magnetic-head slider according to claim 8 
or 9, or the processing approach of a magnetic-head slider according to claim 17 Since it was made to 
make the shaft which intersects perpendicularly the magnetic-head slider of a bar or a simple substance 
to a polished surface rock as a core The include angle of the hand of cut of a polish plate and the 
extension direction of a bar to make is changed, and the effectiveness that it can prevent that the blemish 
(the so-called smear) extended in the fixed direction to a bar arises is done so. 



[Translation done.] 
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tt8 0aKI!5£L*:A-£ N 3 a~8 

3c«)KIMrCBMMK8lfc:fl«E1-*. /*-(CJWMW 
5HfifiW7tt. 7W'*^7';HHR*^L-C«eill»8 

il- * 8 3 a~8 3 c £BH£f ft?* . 
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ixtz'yt£< k L-oOIS^y FX?4 *S:*0*K« 

SK«tttfflv»-ffcllll«)WB«C«LT 
J¥EL, «C<-fflWgOB*»Mrt4»l«ilMlX8 
k. 

«E/<-*fco«iS' o as us#**w*^ ••/ 
if e l . lines i mmxmiz j <omz tuzmz s <b 

t=8fB-T4»2<0Sfexei: ^^tftftt, 

k 1 huISS 2 wfflgXiSfcfcuT . ififeA- ifc 
llSie****^? FX54*"*»Fe*tcJStT£fl: 

(cLfcikfcWSfc-rfcBSl's-y FX54 ^iOl:fr 

m. 

^•yFX^^jDX;^. 

tis*ja3 ] ^< k iffrfe^^gfexstii, i? 
»rr4igk, 

Me/N'-i^liKiie»{*coiKSv^y Fx?4 *"«\ Mi 

k £#tf<I k S-^ffit -f 4lt«Ja 2 4 3 (cie«<05& 
S^-y fx?4 mtnxum . 

[f§^JS5] i-rafiiiiisti^'j-Fgmk?:^^ 

< y^mzX^XW^thiio lz LtzZ k SrftSS 
i:-T4»*Ji4ieSWlSm^.-y FX54 y<r)MX*&. 

*S t J: •? T f9E> <- 4 fcti B?E#ft^lK^^. »H« 
4^£^1-4J;3lcUcCk£fttakt4it#«4a 

fc« 5 eaawraft's y f x y 4 yvmxtm. 

^KLfc«ik^ak-r4»*jai^v^ft^6<o^ 
i Kie^o&s^-y fx?4 yomxxm. 

imimmws^ y f x 5 4 y Srtfrie^ 2 m&vm 

J: a C Lfc£ k £1t©k-f 419£JI 1 tz^XMm. 7ff) 

^■mtp i icisaoa^^y fx?4 roaoxm 



[ n$3 9 ] fifriam i owaia t*j ^x t . m 5/ < 

< ffiBM W * ff 3 J: 3 C U: .1 k S: fcffl fc * 4 1 
*v>LIf*Ja8«nvf*ij&»i fcE«<0BSl'vy FX54 

i o i K*raw»* 

S*i£d*fi:< k i-oe«8Sl'W Fx?4 T'Sr^tffiR 

aWT'*>4><-5:inl^4^af *>oT . 

suf n'- 4 tz\tmW <-*» *> « 0 ft Lfc#tte>fi8^ -y 

WB-*-48ISIg**trk*fc:. 

\7 FX 5 ^tfM9f«*tJ6 1 X Xfcf 4 7 >f - F^ -y 
^tflfilc»^^Tgfe«l«!5:ff 3 J: 3 CLfci k Sr#S 
kt46B^-y YX7<ty<r)K\\T-tim. 

^«cfitffitc«-^<Clk5r1tffik-r4iS^Jai OlSe^JK 

i mm 1 2 ] fin est eig-t-ta . fnefitttt#)ff£ 

-T4IS^ 1 1 iBBora&'w FX7-f ^«0jpX*ffi. 

aj-r4feft<ou-F»ttk«iaifiii8k«rs»r4xe 

k. 

i?ie^'-*^(iiiiiEm«j£0)im^ yFX7-f rs-, fne 
■am^h. w&m£$tsmzmz&L%iz>xn 

[If^JSl 4 ] WSKiMkllKy-Fttttfc £74 

^yf^ y^:J: ixmmz «t 3 1 Lfc; k m 
m-rm^m 1 3ie»oiKS\^-y fx^^ ycotnxu 

*#SKJ: oTf?ie^-4^ttffS*««0«^^-v FX 
ylfttmh J 3 tct^vl k ^1«Sk-r 4B»*JB 1 
3 4 fcli 1 4 Ett«««^ y FX 5 4 y^MX^. 

mm 1 6 ] BtriEffiigxgT'te. «9E/<-*3t<i« 

IE*«c<y)ffi^-y FX 5 4 y^MSSfe^UfSfflttt 
UTJi» J Fff*ttS+'C'k LT®K$-li-4«J: LfcC 

i teowaa^-y fx ycotuxxm. 
i mm 1 7 ] m BBfexg-eti . Mie^ <- 4 
ia*i*o«s^-y Fx^^f y£miffl®fcnffl®mi,ztt 
ixiitffi$t&m<t»bb. Lxmm*t&£oizifz 

1 iziim<om^.y FX54 ?<?MX-H&. 
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[00 0 1] 
[0002] 

im^mm ^-yt < xtmmb'ofsmmms. 

y F*¥li, a- Ft -f Wffili&flsOia 
*VOi&. ^-/KO«ffiJi, IE*tt#0iE8Bi 

<7'j >-/ffit<oraic4ti.2^tcj: oiam^ t YX 
[00033 m^-zYxy^nza^x^r^r^y 

oTgfiu^frf 6 MR (Magneto-Resistive ) 

R-flBtC&jt-f h XllZMfSLZtlX^i. 
[0004] Zcom^-v YXy* Mz.imffl¥ 

9-1 so 1 4 e^&mxi&mztix^&Xiiz. 
[ o o o 5 ] ai\ m&nmta*? s >y ?*tma><<> 

Sr&Stt: (7xy\) (^^h'jy/??^^* 
a^Sfc J: oTSRKSl^ -y Y*=f-*%W&mh. 
tft^X. W?x.>\*?4isV7 ■ V-W%m^XWBi 
LT, ^n?fl*>'MI («8*fl) Ofia^-y FX 5 4 

LTS*<7)8Sm A -..y Yx?4 fifth. 
[0006] A'-^<3JBiffio9feSDXJi, 

iet , ( 2 ) » i maxn-wmztuzmisbiz 
mm txm i a ? ? * t' t n im& iwe»tt<ox7 

<T'JyrS5r^tl.^2co?3fexgi:v^ 2o<9I 

[0007] SSI <mmWHt. mm RLG (Resist 
ance Lapping Guide) Bfgai:l>#fil£:fr£"ClT;b;h. 
S. RLGBfBifeTti. Wi.»f«fi3T2-9 5 57 2# 
&*fcj:9li*S*iTH4J:3fc:. fyUtfMRHtfcBSJg 

tn.mz 7 << - hVN-y 9<(tmt Lxmmmm'fro i ? k 

[0008] -2u »2*>BHSillI"«i. IrUtf ? -yr 



rt-mmmzM?imj}&mmizw->x#i}-iz 

t%> tz#>X'hh . it:. ?"/f7 7 rWXtb 0 1 . a' 
[0 009] Ztlb* v + 3v7&tiXV* 

xv-yrmxu. a-- (Sfc(i/N'-*^^oai$njt* 
^iam^-y yxva y) izm^Lfzmmmsmrj: 
t'lzm-K 7 i-YXvffflmifTbtix&c-f . mm 

oiz%iX^&. 
[00 10] 

iftmwkitibt&nm ifri%#h. hr 

gficotf^o^ti, fi5M^yF^5'f^<0X7'<.7 , Jy 
M RmT-HEMKc^l&l.zBfSL LXh.% 

2 <rmmxmztmh wm&wf * wztbM Rm^ 

<vmm&^Wtfl£^*XL£ob\>offlmL&&. 

[ooin z<»£ o Kttsmt. mm&izvmzm*>& 
tttm (ff-^y/M) tmmzftizkxntm 
mtitf. ztixummimntz^ L&witf&^-r . 
ms.cnmmmtfxmz&Tix i&ib^o mmm 

[0012] i&m\t. frfrzffimfi.izmx.xsSi.ztit: 

xy4?nm.-m*m&hzb*mb~th. 

[00 13] 

xyjmmxumt. 't-tw&mtm^-riz&i 
(ommmzttixwE.iX't-nmfenmmm-rhtz 
i commxmb . ^-4fctt/<-*»&«9»Lfc*#*> 

ttlTtfffLSSlcogfitlgKJ: 9«WUJtH*$fefc 

2<7)gfaigtcfcv^T. /<-*fca*fl#>BjR^v 
m^xmmum^o zoizttzzb mmb . 

[0014] *%mz£hW^ y YXy^yoMXH 

isfcifttf. mm. mmm.^ ym?£m%<7>-tm 
t»*f4fc*fc»i«owa3iDi*ffv\ x7 
^7 'j vywmmnfenmkizmm&tzMz^ 
omrnxmn $zb h . < 1 1 2 
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[00 15] ifc. ±ia<7)7-f-HVN'.y^tPg(i. /"<- 

tn.mx'hhzttim£i\.\ mix. zcomammfc 
mz& itztinzmtezviTt hx oizthzt t 

[00 16] ttz. saswy vzmfofrt>%z>-£&mz 
\k. m^-> Ytimm^ m&mt^ts ) 

mz& LWlhi.o tc-fS ZbtfMt Lv>. znkolz 

100 17] ttz. ±K<o852<ogf®:art-te» a-* 
tMmnw&^y Yxy4 yi&2<?>mmm<7)mmw 
izttiximTn%m't»bi: ixmmz-t&x o iz-t 

c7)B5^^ •■/ Yxyj yoxr^r y v rmio&wiz-t 

•y YXyJ y£SfS2<Offig1Kcoffi«ffi(::ttLTii3e1-i> 
flil£+4>i:LTJg»>$tf&J:ofc:LTt>£o. Z<0£o 

mfhm>kihv)mikthztifix-Zh. 
[ooi8] *%,wiz£ zmm&^-y Yxyjyom 

I#£{4, Zti?tiM®tim^yYm?tfBtfLZHtz'J? 

%< t t-o<oi^7 Yxyj yt^h^-^nr. 

com&^v YX7i y&w&mzm^xmmmztti 
xwEim-tz>mxmz-&tJbmz. zmmm. 

IZ&^X. '<-ttM%#<?>®$i.^-y Yxvimm® 

sa& ix^ittz y < - KA-y rmnzm^xmm 

[ooi9] *^Bflo®m^-y vxy-i ynrnxftmiz 
xtm. j<-£tzi±m#com%'s.-y Yxy^y<mmwL 

Fx^^s-mrs-ri^-c^s. 

[0020] 

[^BBOHSft^JB] l®&^-y YXyiycnffifc] 
tot, Bl«rnL03£«HLT, *ft91<y>%ft«)Sffi 

^•y Yxyj ynffimiz^xmwtz. 

1 0 0 2 1 ] H 1 14, *HJS^S^^I>Km^-y FX 
5M rcOjnl*SA<jiffl$ixSiKm^-y YXyA ?2* 

mhcnx-hh. $m^yvxy4y2\£. 

;\- Ft 1 X7Mzmit>titzT71-jL^-?7-J* 3 



3(i, Mil/. 0^L=5:^^X3>f/Ut-^<7)|BUj^ 
F * 5 -f ^ 2 n- F r 4 x ? =Sr if OEIMftoEllffl 
IZtoX^h. 

[0022] fi^/v-y YX74?2ltm : &mtom&) 

m-vix-M. *nd*><D-m d3+±ii^®) mi 
4. ^oiefM^ieiiffii:Wr6it-&ffias. 2*ot 

-;U2a<7)^ffi{i. XT<T'J (ABS) 2 e b 

mm. mmmmm.-tm.ui. mmftmmm 

txr^T'J >7W2 e i<7)HKc£fc*25«SfcJ: 0 . 
WB^-y YXyJ ^2*^fflfc<9*tl»tfj|6jy CfcWt 
ESBifrfeWi* J: a ttfcHHMI U xr<7 'J v ^ 
B52 e t i:OEItC-€W 7 'J77V^* { T'I' 

[00 2 331^^^ FX7-f^2cOXT'<.r i >ly/® 
2etgaSS^*-f§-«i5 ( H 1 iz&^X (itffllOlil 

^ffi) izit. mmm.^-yYm?ii)mibtix^$>. 
i o o 2 4 ] ii 2 it. mm&$.^ x h*f i omiiiztt 

Mlxm-thnX-hZ. H3li. iWM\TFIfl 

<oait=*Lfci 1 1 - 1 1 mfcia->fc*«#rtw>sr 

F&l a t , l^»(ciaS\ffi$fiSriei*-r-?»ie$i^ y Y 
SB l b t ^ ^ tot'*!.. 
[002 5] m2&£Tfm3l,Z7jiltz£dl l z. 
H*latt. mUi. XyJf2<rm#2dcr)±.l,Z. ffi 
IU 1 1 . TSP^-zl- Fll 2 . TSBx-^ H4f * y T 
Ml 3, ±&i'-}VY*V -/Tm 1 AHiilf±M^->V 
Fll 5j6»i«)BW»JiS*Ufelia**LTV^. Jfef* 
11 Hi. «itf. l?$* ? 2/im~10//mt'«>0, A 
1 2 0 3 (T;P5r) CJ:0«E$itT^I». TS?^- 
;UF112«, Witf. H$*n^m~3^mt'*)0. 
N i F e (-7t;Hfe^ : /<-?n-f ) sfirifOSMttt 
fltJ:*)**3#iTV>*. TSP^-^F^ yril 3 
fcJ:tf±$j'-/PF* r -Y-y:r!l4li, Witf. 

■?-iX-?-'ill Onra-1 0 0 nmX'h'O. A 1 2 0 3 4fc 

iM i n (f-'y-fbr/Ui-^^) KJto*n«iaijss 

ixX^h. IMis- /PF11 5(i. CTilf. UStfl// 
m-4 //mT'J) 0 . N i F e &£0Btttifl(C J: Ofll^ 

^fiTt^. =5r*J. znlMi'-jwrni 5(4. teilK 
•y F*l bfl)TasaffifcUT<0«ffit.jlMafflliT^&. 
[0 02 6] 4fe. TSP^-^F^ yTll 3t±g? 
v-yl/F^+-yTll 4t^tCl4. MR (Magneto-Re 
si stive ) Sfl c*«aSS*lTV^. MRtflc 
14, |£»j«ft:t:S*^JttS?8^SE^KI>^^<7)tW*> 
0, X7<T D >"/ffl 2 e <r>m^S.S.^tlX V^l> . MR 
1 c J4 . AMR ( An i sotropi c Magneto-Resi sti v 
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e) IWMR (Giant Magneto-Resistive ) f&fr^% 
fcMRBteOfcfcX/CH*. frfc. AMRili. ffUif 
N i F efr£*4Btt«S:*O#«*aS:tpr4fc0> - C 
*6. GMRB84. »&ttH«9{i*\ WilfCoFe 

[00 27] 02t*LJtJ:3tC> MRI20<7)h77 

tt«S36»4> i flr4«K«l»R 3 0a, 30b 46Hft8 tlX 
vv&. ,K0«|giPJMB30a. 3 0b(i. MRK2 0K 

yJAXnm&nLhtXhn^X'hh. MRU 2 0 
tc(4, h5«y^H*|6|tCteV>TMRB!2 0Sr^-C^lS) 
f^J: o CBBS U - Ffl 3 3 a , 3 3 b A* 

«*Wfc«itfMS«3ivO>4. £*ifcy-FJB3 3 
a. 3 3btt s W^^/KTa) A^StO. TSS 
£- — H^f-V v 711 3 1 JbS?i — ^ F y T/f 1 4 
tOratC-en-ftligfig^ilTV^I,. y-FJ133a, 3 
3bli. X7^r'jy/i2e iRttfflCfaA'oT-efl 

<o . ±gg>— /ph=¥-v »ri i 4 icje 
•xrs 1 4±tcm^^-yfc^js$ix^aj*srf 3 

3c. 3 3dlznfm< l Z&ffi.ZtLX\>i&. 
[0028] 03 iZ^LtlX 0 fc. fell's, y FSP 1 b 
li. Witf. ±di^-^HJil 5»±JC. A 1 2 0 3 ts: 
K^yimWkX^hW-^O. l/zm~0. 5//m£0ieiJ 
4f*-y7l|4 1**l/0*4. -yTlB 4 1 

14. W«3^;M3, 4 5«0«tMl#fc:*H&*4 
ffiBtBBP»4 1a**LTV^4. £ •/ 7*1 

A\<r>±iZ\t.mL\m^l. Ojum-5. 0//m£07 

mUfr4 3t5£l/ZtL*m?7* hUi^XbM4 4# 

JbtCti. Ji?l//m~3x/mc7)fiK3>f/l/4 5feJ:^ 

[00 29] v7M4 l)iXX/7*hU^Xh 

14 2, 44. 4 6<Ohfctt. flitf. NiFeifcll 
F e N (fifljfe) &^KfiS»a£®££Wt-&Btt« 
SJ: 9=5:6*1 $tt3jum<0±a!«B4 7*gBJft£*ua* 
4. -<0±aHBfiS4 7li, jfffi|rM/U4 3. 4 50^t> 
«K«l6UT8Jtfeitfcffi«^-y7 , JB4 1WBJPS4 
lafrtfLT. ±S^-A'HJBl5fcftttLT« l 5. IS 
SWtaaSLTV^i. ^C0±gi5®fig4 7c7)±(c{4. H2 
fc«ktf03T1i0*W:o#. Mitf. ai 2 o 3 
&£Jf £ 2 0/<m-30/iin^-y<-3-MA^ 

-y H« 1 b(i. fWRn-f/M 3 . 4 5(CSBlS«86fcJ: 



•>TTMBff?&*±*S'-'l'KJIl 5klW4 7 
t <0fiSfcBJfc*4 1 . IEI * y r JB 4 1 

immizxnximt&ftimiti. imzimt&x? 

[0030] >T£7>J: 3 fcflfiawWRKSl^-y FSTf 1 

<r>mm4)V43. 4 5 it J: 9. 

Wi'vyFgU acOMRR2 0tC-feyxmS$rai 
U f£li8fta>4>Ofl^fflt#fcJ: 6JKS3£fl:*ttaj-r* 

[0031] mmmw] ■*^<mmzi%bmsv\ y 

VAyjyvtoXlrmX'li. 2o<0Sfeig££X/C^ 
£>. fUtf>8WllS"Cli, V^SRLGSfSSSrffl 
v\ SilS^v HUf 1 OMRI2 0«MRA>f h 
( XT<7 y V^ffl^ <b M Rffil 2 0 cDgiliffij* T'Ogg 

fit) m®mt%&3.x'><-5<7)w.w®m$:v\m-th. 
m2a)mmxmx'it. minm&JMX'm&ztitmz 
^fr*ph9-vi-y-v7W&m^xzhmmL. mux 

[0032] mic?Mmx&x'm^&RLGmm 
mmt. %2cmmimx'm^z>? -v+y -vrmmm. 
izi^xmmh. 

[0 03 3] <RLGgfgga>H4{4. RLGffigg 

l/C**H?*5. RLG?9f®^S6{4, A-5*fit» 
i-i^fWVt<0mit^6 0b. Sn (»>36»4»*4 
PJB&aSiBfcr'f -V* V Vffl®.£®ihtoZ t lz£ 
S*ifcBHMK6 It, 9fg«6 1 »mC$«£SMMKS 
|ft«8fll6 2i:S:*LTv^. 1^1 *^r6 0(D'<-5tf 
WOttMiVtimbRttcomi.zli. x-5*»ffflE6 1 
tytLTffE-r&3Oi0r^f-^x-^6 3a. 6 3 
b. 6 3 c*«ttiaflTV^. Bf«RBIWW«6 2 fcT 
^^-jLX-^63a. 63b. 63c(4, W^.{fCPU 
<+*8J«i8B) 36>t**«HWB6 5KJ:-5TMa!Sii 
4. 

[0034] §11*^^6 0^4. ^^1*7^6 0 
t 3*jH-4fiBtfc 2 OOfl) 0 6 0 a . 
6 0bA^l£;£fXTi3'y. ^DXHOa, 6 0b 
CioTg 1 */1^6 0»l«»*l«!It»*«rttK«r-9T 
^S. r;faX-^6 3a, 63b, 63c(i. ®1 
*/k?'6 0cOtJJ9:X#6 0a. 6Ob(C<t03^#^iX 

[003 5] HStCijSUfciSfc. A*-5tC(4. ff3^.tf 
5 ffl^r 5 -mm 7 i)\ > <- 5 <0ft**ft fc-S<0H 
HTJBlSSfLTV^. ^5-fii5ilS7{4. jiliJS^'s-y 

F^lOMRM20 (^3) t<J»J'|5l-Offi^fto 
«SiJiT'*>0. ®ml%^y\s*i'7'tvmi:1tLXM 
«0B6 4fc:««3*lT^&. ^5-fifitffi7ii, 
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BSl^ y K*? 1 t Pitt, ttSl^ 7h'^7^2 £7) ftOf 

Kttt&fflBic&is.ztixts')* tmmwnmaiizfti 
x y s HstsK 7 ^r+saw s < % <o t <ommm 

a, 63b, 63c*m®t&ZbX\ A-5£*<DJI 

^mzm^xm^E^x-mme i (cjfis-c&j: 

dfcfcoTn*. iORLGWattSWilMBTiO-? 
2 3 1*. ttH¥ 1 1-86 3*fciTfcett$iVO>* 

[00 36] <^-yf-5vrgfggS>l26(i. ?y^- 

7 -y Tmm%kW.& <nmmf&.zmtmx'hh. t v*? 

•y7TiMKS18U;. A-5*flM****R«WT*S» 
2*;U^8 0t. S n n&cOftffifc^-V* >- 
FW&*«*>&£ fcfcJ: 0»«SitfcW««8 1 4: . i 
O0f®«8 1 SrEi£iE«rri>Bfe«i0aKfil8 2 $0U 
T^i>. ^2*;U^8OWs'-5 5-«^-fl>ilWi0i|^ 
tf^*»4>*45»tt«BW8 0 atfUtt^fltfc 0 , A- 
5tt»ttfim8 0afc:«atfflSgS*lTV^. £<03*tt» 
#8 0 ali. A*- 5 &*<OW9«BflfcM-5T: WcW* 

«8 1 h tzibcr) h orzh h . 

[0037] s&ic, ^vf-5-y7-gfesa8j±. A- 

5£gfS«8 1 (C^LTifff-tl»T^^-iX-^ 8 3 
a. 83b, 83ct, A-5fc8»«8 1 (C*f LTi£ 
ftfcJtflHSW-Sarifll (H+^EpCT'7nL^[fi]) fc» 
l.#K««84t. v<-5 5rgte«8 10^g^r 

I*] (m<PXQiDx-7f;i,ttto) iz^xftm^th*.? 

4 mm8 5 1 . A- 5 ^WBiBfcHffW^lttAWffl 
OfcBrJtft* «rU(f±2 0'C) @ii?«ffi»>li^8 
6fc. /<-5SW»Bifc«OTtTfct«BOjlJDfcBfjea 

mm-£&®®mt87 tzfatx^z. zti(>7? 

f-jLX-^83a, 83b, 8 3 c , K8I8I8 

*»fe«r*«l«»8 8K J: -jTMHSfU . 
[0038]7;fiX-^83a, 83b, 83c 
Ji, »2*;^8 0tf5*^*m-«». +*a«3±t/ft 
*Wfc**i«ifflF»K8 1 KWLTffE-f S J: 
tv^l,. FIMI8 5U:. 07t^Uv:J:d{cm2 
*/^8 0$rBfS«8 10l5flgffl8 1 atf>Waa»fertffi 
£MoT#Sj$-£» A-5SBWBB8 1 atf5£ttfci&- 

li, 07(C7pU>:J:3(c^2*;^8O^I9fa®8 1 a 
i; Uffffit*^ <- 5 <Z)£#3r|fl] fc t lePWtSrt* AO 

Wei 0 . a- 5 o&ffff ffitfflftffi muf?y*?y 
^t') t^S^LT^*.. E«l»fll8 7J±. SiS2*/U 
^ 8 0 £9fgE 8 1 a fc BOM") fc« 

js^amasi^^s ^ 1 k <t o . a- 5 oga*^^ 



S£i?fgffi8 1 a«HIC*l*lt«LTSfl:S*. a'- 5 
0*W«ffltBf«S8 10IHI6*|SlK»ofe(B (vvb«> 

[0039] Xy4 FM«8 5(i. W®&88fr 

hmvmmt^m h iw.2 t^ys o cv&m® 

SrRft&U t(W«8 8frfcOffjkfc**Slt&*'P*tf> 

®.mmm&-tidmtiLi$ixx^i>. mmz. mm 

lummm) zmtkt. «»»8 8*»4><off±«* 
s-gwsit'-eottfflsis (ibs^tiaaniift) 

[ o o 4 o ] a- 5 izBi8.zixti±%eMiif 5 wr>y s 

-«fiW7tt. 7l-*v^*«9 5 (01 1) SrtfL 

0K89m: , )eiaiSfLl»^5 -fifiili 7 Ofitaffl^S 
^WfiX-^83a, 8 3b, 83c5r|gii 

Xotz-tZ. 

[0041] iwss^vvzjjyvmijmi as 

■S. 09«. H8t^L^ffiSv^ yh'X7-f^ 

■f . 09 (A) fc^L-fciot^ MitfA 1 2 o 3 • T 
iC*»^43^Vf-SJKc0^xA4C. ji^TD-bX 
tcj: H«=p lis J:if 

HMW* ( s 1 0 ) . 

[ o 0 4 2 ] zzt. mmm^-y mz&f&i-mm 

6. 

[0043] S-f. mitf. ffi&co<7Xn4(D±tZ, X 
A- y ^ >j v^S^rt'tci: OA 1 2 0 3 ^rt'O^W-l J: 

nz. mmxn-yjf^) yymz*.*). n i f etcmw 

SE^T, TSPx-;UHll 2«il:, WxJfX/^y 
^'JV/S^iOAlj 0 3 )S$:J£)it, i^tBBR-t 

[0044] iJ-jC. TUis-l\> K^-V y7'« 1 3^± 

t. mm 9 v yymzx mR&2 0imm 

^tiOSl^x-y^-y/L. ^co^ffl^fcit^ 

/UF^ yTll 3cO±tC, Hitf^<7^'Jy/ftK 
iO. JKEfJ«3 0a. 3 0bt3«t^'J-H13 3 
a, 3 3bfr-etl«fliOnftt&. 
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[004 5] TWs-lVY*f*"/?m\ 3. MR 
§!2 0fcJ:tfD-K133a, 3 3 b<7)±(C. TSB">- 

i^Y^\-,rmi 3tmmzLx. ±&is-n,v*vy 
«i4<o±k. mm. ^<-/^'jy^mzx'o±.^ 

->v F 1 1 5 *aKWfc:««tt-S . 
[0046] ±g?v-^FJB 1 5 SML^. fcD 
±K. Witf. * a* .y?U 9, Al, 0 3 & 

t*0^i»«^J: O^SieS^A- 7.74 1 SrJgfig-TS . * 
CW*>. Ifill^r Y -y7'4 1 <9±£. 7 * I- V V?7 7 4 

tamm^x 7 * wax h 4 2 

&Wt\ 7*FW>-*7.h4 20±l;:. 0U flX 

tXi^/s' y ? 'J y^&tcJ: *) . WBta-f /M 3 £>SiRM 
tC»*-f&. «WC. 7*hU^K4 2i>«tt^lK3 
A)VA3<T)B,Z. 7* hUi/Zh4 2tmmi,ZLX. 7 

-< /I' 4 3 tRfllCLTs Wla-f^ 5 tWWfc** 
SSfc. 7*M^j.''xh4 4fcJ:tfiIJ8n'f/l-4 5 
*>±fc, 7*Fl'>''7.h4 2i|I|aH;:L-C. 7*h\s : J 

[0047] 7:fhVi''Xh4 6«U-:^ Ell 
^■v7'4 l^^WlCX-yf-y/L, WRcM/l^ 
3, 4 5«9<f'kgBi£$KllP4 1 a£flM-f6„ -£<W5 
%m*^'v74 1. 7* M^'XF4 4. 46<9± 
fc. {^tfxAy^yy^&CiO. NiFeMW 

f e mmm&m^x *)%&}jmm4i*mm- 

h, a^T. ±SPlK«g4 7^VX^i:LT, 

>S y y/SlcJ: ffifitff-v -yT4 1 tiXVlMi'- 

m 7 <o±tc. mi&w y ? u y ^is^«t •) . mix 

Alt 0 3 iOfcStf-A-a-F (05jW) 
[00483 -TOj^Kt-T. 09 (A) iz^ltzXd 

c. ->xyN4±(c, «na«^«yFjm 

*ll> (09 (A) . 
[0 04 9] ^WC. •7xA4Sr0Hi«^>'y^y- 
KJ:0«»«fc«»rUT. *»W«-5Sf»4 (Si 
2) . 09 (B) (CvL«:J:3(c. &A'-5Ji:. *ix<F 

[00 50] 09 (C) (2i%U:J:4(C. a'- 5 

ttmomzft i */p^6 otcit«fi^fflv^T«§ii^-r 

09 (C) Tit. SU*Jl'*'6O(C-*0V< 
-5£05gLTU6#. 2*tLh<V<-5*5V»C 3 Mf 
fc**J:3CfflS£LTfcJ:^. 88JglU»64{: 
««Ufe0^L^v^U#^7'/t«Kt^5-fi!Ji«7 



J£tt$ 7 <7)»tae*««a^H]f8 6 4 -CWeC# & J: 3 fct 
h (S 1 3 ) . KUT. RLGj0l«6*fflv^SSlW 

weaoifcaftw*. (s i4) . 

[005 13 01 0(iJ RLG8fS£6B6fcJ:*A*-5 

fl-e««K6 1 Lmhtmzwmm 1 

tf. A'-SoWWateflMW* ( S 1 0 0 ) . iJCK. WW 
&6 5#. BfSO^fS] mm. 5-1 080 sMBi* 

SKUfi^a**^ (S 10 2. S 1 04) . $1 
WSB6 5te. 5oorsHSfi«7««tttJWiaj«3&»4> 
A-5co«**»ajL (SI 06) . Srffllt 
K<7?fiX-;63a, 63b, 6 3 c SriEirta 
(SI 08) . 

[0052] M«MK6 5<±. tttttWHaSrMRA-f 
^»L. BrseoLSi^Rth (S^MRa^ F) tJt® 
LT ( S 1 1 0 ) . *OL*^«Rtt£U:*5tt-caixtf 
(Xf»/rSl 10 ; Y) . RLGW^WeiiZXhm 
mZ&l-fh ( S 1 1 2 ) . fifii^aiffi^MRyN 
h^fflA>'L#V^Rth*}lT'J>n{f (Xf7 7S 1 
1 0 ; N) . S^f77S 1 0 21CM0. $4.(^Sf^ 

Jni5r^-rs. tea. mmtimwR^ hizmn. 
ixmrnnmftonmii. »«¥9-3 1.1 0 7 6# 

[0053] RLGgf^tli-SmiOSfSlS (08 

SVf-^WSrK^-fl.. 7-f ^^KO^Ucf*. a'- 5 
Sr^l*/L-r6 0*^ffi')<i^ (SI 6) . 
[0054] , JB2tfMJf*XSfcJlttrA:«>. ^ y 
f-7 y7T9?egS80Sl^lH]K8 9K«g»S*Ut7U* 
^7*;WHR 9 5 1 a- 5 cor 5 -&tm 7 1 
fcffVK yN'-5$r^2*/^8 0CiI^-fS (SI 
8) . ZZX\ J<-5i)<m2*)\,y80<?)&iimt80 
aCffl«S*lfc«IITIi. 7-fWf^y'MSK 

TL4 3fc*) HltT*4. CICT'Ji. a-5 

Zm2*/l>y80b UM<^R*id A 9 0 L . 
V-f-V^T-< y/SI:ffl^TA*-5^y5-»fiiK7 

*^80tc#U#i.«.«t3(cL-Cv^l». 
[005 5] 01 Hi. A'-5<0/S-jgfit|g7<7)t$a 

9 012. Wttam£*4«:v>IBftfcJ:9#l*3*ifc7*n 
•y ^ T» •) . -*C0A'- 5 Srfllftf 4 K^B 9 1 5:* L 
To4. i<0®*aS9 lWi«*?L9 3 (01 1 
(C) ) tfi-mzBtfLZtiXX*) . #©*?L9 3liftji 
MU79 Uzm&ZtlX^h. 2tCiiA' 
;l/7"9 2 a*<ig{t4>ifC*J0. a';U7-9 2 aOUffltCj: 

o -*w <- 5 mma xi/mmm^ 3 ^ t a<t# 
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[0056] £-f. 01 1 (A)t:SUi9C. a'- 
5(?>®.mi£ffi (xT^T'JV/ffifc&l.ffi) 
9 0^©tfBl;:$B4$-eTA'/l/79 2 a £fj;fe-f !> d £ 
A'-5£i&3item9 0tcJ:9©*£ft-f*>. & 
fc. ^'-5^S-®f5i^7^. Sfl2&ftgl5tt8 0«Z 

%hh. MllfAu (&) *^&!>7^WOMaiSgp# 
SriSI^&KJ: 9&»l£-ti\ 7 SHgl5tfi7 13 J: 1/ a 
y$#9 6£-?;h.'eftlSiT&. a-SAWM^*!. 
i&^M9 0tcJ:9&#$ix-a^<DT\ jfg^ifctfMSs 
LTL^Clh*^. Srfc. 01 lT'ii. S-^S-JS 

mn^zvA^K-i^^mixx^hiiK 2*0 

[0057] mz. 01 1 (B) LZ9ikltz±olZ. IR* 
7&ft9 0(Cffi^?^A'-5^2O«»gP«8 0 5r}f 

wthhtzfr. ><- 5km&ms 0 a m otwir 

»3ft4. gwc. 011 (C) ItTHLtiXilz. «R« 
&ft9 0 <nW? 9 2 a£pJ|g(bTia*£»l$tS fctt 

<c, jR2o«M««fr8o»««iM9o^nai$^ 

A-5 9 0*^S32tf>&ft3Stf8 0£?#L# 

[00 58] ^^T. ^ y^-777T9feffit<l:4^20 
gf«IS$rffo (08^f--yrS2O) . 012<i. 
m2<OJ9f®Xg5r^1-S[ix0-CJ>l>. *1\ W,2*)V? 
8 0 (CtRJt3*lfc'<- 5 ^m^OffE^T-9f®«8 1 IZ 

U ^ftKJ:9A-5<9ffl®i!jft£lt?B£-f& (S2 0 

o) . mmc $o«gf88«, x5>r h««8 5, mm 
mas emu/mims 7<wmn>mmz>. 
[oo59] mz. mw&8 8*5, mjzcomm (mi 

tf. 5~1 0») aS^[Hl»8 9tCj:»)«l{tSSii 

*rsHsa«7«}Siji«*a»iis-r (S202. S2 

04) . W£tf5o0r$-KfiW7tf>tt!St* 
{flffc6»^<-50«S**ajL (S206) . -eco«# 
*HiE1-'^<r^f-jLX-^6 3a, 63b, 63c£ 
msth (S2 08) . 

[0 06 03 m^X. *lffliai88(i. tttiOtSMtMR 
A-f MC$»U J»Jg*>L*H*Rth (g«MRA>f 
M ttt^LT (S2 10) . *4>L*vMWtthiaJ:0 

rcatuf (^T7rs2io:Y), mg&mT-tz 

( S 2 1 2 ) . -ff. ttfittftiBtt«DMR/vf Mftg«# 
L&l>«Rth*8lT*i'ltf (XT-/TS 2 1 0 ; N ) . 

n^r yrs2 0 2^M'). s^cBfeflnifc^T 

[006 1] m2CDW®JM (08<OXx-yTS2O) 



fctt. A'-5S-^2+./l//8 0*^KD(i-fT ( S2 
2) . 

[006 2] S^T, 013 (A) t^LfcJ:9(c. W 

-il'MJ.Z'ir? (S24) . -r%b*>. M--5(C***l 
l-fi&m^y KA?4^2»+**fc:iil»2g£#jftt 

5. Zcr)m®2g<r>Bf$.lz£*). WSK^vYX? 

4y2Mm$&&izEmztix^tz±j£0>y$.-mjL 

K7 (HI 2) limiZtlh. &W5^~vYX74y2 

x-\t. m®2g*m/it*ffim<r)mwz7'(y\'-fr2 

afc&9. *0)Xy4 yis-)\,2 aW&ffitfx.TITV 

yyjE2et%h. xy^yv-ivmmk. 01 3 
( b ) iz^LtiX o izmiliM v-y^y-Srfflwt A 

-5£«U WS^vYXy4y2*%M-?h (S2 
6) . Z0)±ilzLX. W^?VZy4y2mhix 

s. 

[ 0 0 6 3 ] *HteO»®Tti, 82*7W8 0 
S:eieB8 1 atJ5«WC-*»OA'-50ga3^|6li:«5 
HTW^ttA (07) 1:TX7* 
7U V^2e#flttffifc&&J:3fcLT^6#, OT 

<iy2cr)X.7*7V V?m 2 e 
fcttt. WS^vVXyJ y2iz£.tm8KJ)<rt& 
WCWsv VXy-i y 2*<)?ftTS7ta6, iSSWKx 
7<TU>'^2e$rflfflffi^tl»C:i:* { t'#.2>. -I?) 
^f^28 5 94 6 8^tJ:0^$n-C^I» 

[0064] iiT. RLGgfgga6«09f@«6 1 
*«WK«lt* r miO0fg«j tf5-^fWIK«]B 

-r«>. tin. 9-/"f-y vr^m.8<mmm.8 ui, 

^>K. m2*;ur8 0«i. *#»fc*Ht& r «»*Sj 
co-m^i^wie l . m 2 >|WW^ 8 0 OgttStt 8 0 a 

6. ^rc. S|gisi?S8 9{j, *Wfl(C«(t« r ^ai^ 
Rj O-ftfWflKWCt, 7U^v7;US«9 5«0A^ 

!> r^ftf*j 0-Af*«t«*L. "Sl*?L9 3. aM7 
9 2tJj:^A/l,79 2a(i. *J6!Hfc*»t* r ©*# 

[006 5 3 [^-/^-7-/7tlS<O-0<l] fttttz. ^ v 

-yrSia80fl!^ft(*Wco^Ti»BB1-S. 
[00663 01 4(i» ^-y^7-y 7*^180^5:* 
tH?*4. ^ xf-7-yTgS8ii. H**»tt«K- 
X8 0 0 1 . Z0X-X8Q 0(?>±ffilziLlkZiXt:-*H 
K7U-.£.8 0 1i:5::frLT£>'K ^-^8 0 0co±® 

iziiiMttzmmm 1 mmmizmiaix^z,. 
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*H H y b-A8 0 1 tcte, ffiSISS 1 <Dti\lgW8 1 a 
\,Z&r>Xty®*im(:Xy4 KftS 5 0#£ft$iVtO 

[0067] Xy4 K#8 5 0ti. *H K7L—.A80 
1 £m$ftfcW&-*f<7)l'--^8 5 1 K J: oTHl) 
^T(Sfc:«W*Sfl-C^*. 5 l*>IWciii89fct 

8 5 2#f£tt 4>fvtii 9, Clc7)M0fct8 5 2*>'X7^ 
H(*8 5 0C^$iifcia^L : 5rV^Jtiat.t:^LT^ 

t-r? (EKW) IZX r )m t )tot85 2 SrEHEigirf 
S-IhlciO. K&8 5 01^-/1-8 5 l(c«H 
T**fc»IW*. F*8 5 0£*¥S»a-£* 

•rs. 

[0 0 68] Ktt8 5 0ti, U--/U8 5 ltio 

■c*i*s^^?>f K^-x8 5 5t. -eox^^r 

-*8 5 5H#^^ffiPf 3flfcl»*8 4 0*^=5: 
|*J?t8 5 6a<ftM£iVCfc>), *<9&rt?i8 4 1K#& 

{*84 o(c»A3*ifcitsAtf (bkw) *w«^ie 

K$£LT^I>. Hi 4lzmttzJ: 5tc, 
h'<-X8 5 5 (Hi, 3gF*li$l84 1 tTfftCfrtXSMO 
fet84 2:WRttfcit. £«>iS'5fe&8 4 2H;J»*8 
4 0fc:#*3*ifcltfct (BKNrf ) Cfltel/O**. 

K^-^sss^asiifci^ffl*-? (0^ 

^) fc:J:0jS , 3iat842fcEWE8*4i:, #®&8 
4 0#*rt»84 1fc«HTJWW-*. IH»»84 0* 
f^frt&ift^flSflttf. H6fcitft*JH*»l8 
4fc«S-r*. 

[0069] 01 5ti, mWt^Ofca-MHHEre* 
6. #K*84 0li. #|§K-A84 It, *<9#|5^ 
-X84 5l:7y7/Kr'J >^84 2 Sr^LTTK^ffi 
(•$-&*>*>, ef&lS8 1 kTtf^rffirt-C) ®®*I&lz 
mZtl&®«)ft87 OH^tnS. 016^8 7 0 
li, 7^r;KT'J>^84 2<7)^8 4 3(:il^$ii 
£##1)^8 7 lSr^LTfcO, Z0)H&V>4'87 

Hi, #H^84 0fc«a3*ifcEK*WrVMgiMI!*- 

«9t)B^ofti»6Htf»tiai«»s*i.*. staffs 

7 0$rHii!rrsin^«ffiffi^, 06C*J{tS@ii«fll 

8 7fc«3"«. 

[ 0 0 7 0 } $8 'J ^8 7 1 c7)±®(C«i. %&)ffiU 
tt8 6 0 *»!Wffifc«»1-6fc*X0S«7 8 7 
2^SatCig$iiTV^S. Stt7U-A87 2tt. £ 
ft'J y^8 7 1 ±frt>&W±W<ZtolfZ>-tt<Wfi%® 
M8 7 3 fc . dO-Jt^ilM8 7 3 £&&-rZ> s mm8 
7 4£*U ±B«T'30^JB«(c»*3iiT^*. - 
»0Hfi8 7 305v^««-f*aBrt:«. WHWz 



£ft£y8 7 5fc(iffi»fc8 6 0 #«»»riEfc£i*S*l 

[007 1 ] JSil*8 6 0«**»O«*««-Cft 0 . 
*<0-ffi£tef£&97??-.a.x-*83 0a, 830 

b, 83 0ctm r )mbhx^h. ttz. si)*6o 
»«ffi^fr8 6 1 m o wtwm** . mm e o 

<i, Stt7W-A8 7 2tcBX0ft»tW^I!)ffl ; £-^ 
86 2fcH5*L$r^9fct«t»£J:93a*tr>'87 5 

ft«Hl*rC*6irf&. ««l*8 6 0*EHW&fcft^)i 

[0072]7?fiX-^830a, 830b, 83 
Ocll WitfEWJ^IfSBIWikLTT-v^^ 
83 1a, 83 1b, 8 3 1 c ^-fil-fitiSjtKirtS 
J^flttSUfctaT**. 7?fiX-^830a, 
8 3 0b, 83 0c(i, * J P*l*It*»S*lTi3 9» * 
tl?tl<n7"7yi/-*83\a, 83 1b, 83 1c<0^ 
M*|SiljJ«Blt#i*lt:=SrS J: 3fcB{fSiiT^&. 7*7 y 
x>83 1a, 83 1b, 8 3 1 c OTVSCtt, «*. 

T WWTM*:R»tfe*lfc»»ro y ? 8 3 2 a . 832 
b, 83 2c*«]R0ft»t^><XTV^. Sfcfc, <I«0#I!> 
7*D/^832a, 832b, 832cC{i, 
A-8 3 3a, 83 3 b, 8 3 3 c frtfLT , ±&cr>m 
2 *)V?8 0 cOJt3£<9SS 2 8 0 tf>£^ :frl*]-Jg 

[0073]7;f A I-^830a, 830b, 83 
0c(i$l)Wg?8 8 (06) izX-oZZtlZh.tii&.lzmW) 
ZiX&. 7?faX-^830a, 830b, 830c 

.IfcKioT. ®2*/^8O$T09£(f0+B8IE-e^ 
i 3 tc^^^l. - k ^'T'^ I. i 3 tc^r-^T „ 
m 2 8 o »«H» pTI6iz«nr * K#>cr> zti hnm 
ffitf. 06tfcttSr^f-j.x-^83a. 83b, 8 
SclzW&th. 

[0074] WJMW LtzS -v^y -/ 7§8B«>»fcfco 
V»T014?:#»SLTi»8W-5. a'-5^2*/^8 
O^cOJROWtf^i, K#=850^gfe«81 
36»4>Wlfcffll (0yi.tf^-X8OOW£il) 
•It, #Kf*84 05r(?iJx.{fT^$^^T1 : f3. a'- 
5(n%2ii--)vy8^<r>Wiiii.^y^ l y f^WSk 9 
5 (01 2 ) fc^S-«8W7i:<08N««Mi. Mitf 

^8 0Ctt9W«A. #K*8 4 0$r±#§-t, <XV^ 
H*8 5 0S-X7^ H^^T, W2*/^8 0 

8 0 (CCM$ 5<X/c A'- 5 «q9fSfi 8 1 ^gf@ffi8 1 a 
Jg&lrrS * T#l$tt8 4 0 ^TK . 
[0075]^Wt, maX-^8 3 0a, 830 
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b. 8 3 0c-SrSBI6UTA'-5*S}©S81lC*tLTW 

ftttu zo&mmizm^xT ?**x-98 3 

Oa. 83 0b, 83 0c^ffii!)$iJfflI-ri,CttC«J: 0. 
[0076] ffilglS8 1 <7)®%ffitetllim#f 

X7^f h*8 5 o<mfe<rfm$m?\x-<r)WX® 

»h E»tt8 7 0 (01 5) ?)W5££«eBl*)T<7>&fS 

mm. a xvmmfrs 6 0 cr>m%M%&mftx-cr>mm 
mmmz. xy* h*s 5 ooaaattti-j-cA 

-5tti9fe«8 l<99?JgE8 1 a«)ftfflffik|*]ffla*Oia 
Srffilt*. 0IMtc8 6O*3EI»tJ:->T. Bf® 
158 1 wEHc^rfeifc^'-SiOgai^rrsifc^-r^K*^ 

ZttfX'£&. 

[00773 [3gffcm#JB£J:*&£] BJJWI LfcJ: 
3fc. *mM<?>ffiBX'l,t. RLG0f®<DAfr£>-$\ 7>y 
f-5v7TPfe<0Igfc:i3lvCi. rS-SSt^7cO®tii 
«SHfcfc*-?< y < - HAy 7MWZ'<fo X 0 IzLfiK?) 

x\ w&xi%*m£&i<vmmii*fio*£tm 

LGffigKJ; OiESIt»«LfcaWaai^-y F*? 1 <0 
MRffi|2 0<OMRyvf h*^ y^7 /rgfeT-*^<^ 

[00 783 ^mm^mmxit. x-s&wmfe 

ft 9 0 T-fiftft LfcttJSTvx- 5 k 7 W * v^SS 
9 5fc£«iaU A-5£ig«fcJ19 0a>f>SF5 

2*;P^8 0^LSil.io(:U-CV^. -eofctf). 
A- 5 #5$1f g&«8 0 a fc@£S:ta:#SrCW3§6iS& 

[00793 DM.X. *mS&cmmX'li. &2*)V9S 
0"CfiH*LfcX-5£Wtfffi8 1 aCliffWt^'i 
-o*^*iH(cWSr*»A <H7> ^W.OCBftS*** 

Jt. m2*;^80-CfiF^L^N-5$-gf!gffi8 1 aK 
»LT«eraDB?f*ttB (07) £«K>fc l-Tfgi!l£-£ 

tfStl (vxM>6;o<7) 1 6 WrKitt 
[ 0 0 8 0 3 felt, mk<r>BB : £mfX*%.tyt:l$ttyL 



*\ * •/ f - 5 ••/ rweoftb 0 c . yHx?^ 

[0081 3 ifc. nWRHWw FS?1U. AMRIBt 
*GMRR£Hvvfct>e0fclilS)g3fl1\ ffi^MRl 
(^JilfTMR (Tunnel-type Magneto-Resistive ) 

KJHHi. S£#ffl^y H*SUliSS*^^ FT* 

[00823 

i ws^»*i a±mm ikxo 1 an lw 

3&B1 70>VYfti4»l CieK<0«^ y 

54 ^gteitcjE trswM-i 7 * - fa y ?ffi$tc 
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